Abstract-We propose an alternative simpler implementation of generalized switch and stay combining (GSSC) receiver, which utilizes only one switching circuit and includes the classic dual SSC as a special case. Its performance is evaluated over Nakagami-m fading channels leading in closed-form expressions for the average symbol error probability. Moreover, for the case of non identical branches, the optimum threshold is accurately approximated in closed-form, avoiding the use of complicated numerical methods.
for the average symbol error probability (ASEP). Moreover, for the case of i.n.i.d branches, the optimum thresholds are accurately approximated by closed-form formulas, avoiding complicated numerical methods that may result in non practical system's implementations.
II. SYSTEM MODEL AND MODE OF OPERATION
Consider a multichannel diversity reception system with 2L branches operating over flat fading channels where the receiver employs symbol-by-symbol detection.
The mode of operation of the proposed receiver is as follows:
1) The 2L branches are separated into two groups, each involving L branches. The receiver first estimates the output SNR of the first group (e.g.
where γ k denotes the SNR of the kth branch) and compares it with a predetermined threshold γ T h . 2) If the current group is acceptable (i.e. γ A > γ T h ), the receiver combines the branches of this group using MRC. Otherwise, the receiver estimates the branches of the other group and combines them using MRC. 3) In the next time interval the receiver estimates the output SNR of the second group and the same procedure is followed. We have to mention here that the receiver employs one combiner.
III. PERFORMANCE OVER NAKAGAMI-m FADING

A. Output Statistics
Assuming that the SNR at the kth diversity branch is a Gamma distributed random variable (RV) with mean value γ k and scale parameter m k , then the probability density function (pdf) of the proposed receiver's output SNR is given by [7] 
(1) where f zn (·), F zn (·) are the pdf and cumulative density function (cdf) of the combined SNR of the nth group (n = {1, 2}) respectively and
The cdf of the receiver's output SNR is given by [7] 
For convenience, the fading parameters and the average SNRs of the branches of the nth group are denoted as m
and γ n q L q=1
respectively. Moreover, f zn (z) and F zn (z) are given by [8] 
and
are the pdf and the cdf of the SNR at the ith branch of the nth group respectively, η
B. Average Symbol Error Probability
It is well known, that for several signaling constellations, the ASEP can be written as follows [9] 
where Q(·) is the Gaussian Q-function, which has a oneto-one mapping with the complementary error function [i. 
Replacing (1) in (5) and after manipulations the ASEP can be expressed in closed-form as (2) (see the top of the page), where
.
Γ(·) is the gamma function [10, (8.31)] and Γ(·, ·) is the incomplete gamma function [10, (8.35)].
The integral in (6), can be solved by applying integration by parts and using [10, (8.35 ), (2.326)]. At this point it should be noted that for the case of i.n.i.d branches with the same fading parameters, the maximum performance is achieved when the first group involves the L "strongest" branches and the second group the L "weakest" branches. The term strong is referred to the branches with greater average power. This observation was extracted through extensive simulations, but it's proof seems to be difficult and is out of the scope of this letter. For the case of i.i.d branches (i.e. γ k = γ and m k = m) the expression for the ASEP is reduced to
where
C. Optimum Threshold
The optimum threshold is an additional important system design issue for SSC systems and affects the system error performance. This optimal value γ * T h is the solution of the equation dP e /dγ T h = 0 [4] , and can be obtained using numerical minimization methods. However it could increase the receiver's complexity and therefore extinguish its benefits compared to other diversity techniques such as MRC or GSC. Thus, closed-form expressions that approximate the optimum threshold would significantly decrease the receiver's complexity at the cost of minimal or null performance degradation, since the performance is not affected by a small declination of the calculated threshold from the optimum one. Following a similar procedure as in [5] , an approximation of the optimum threshold for BPSK and M -PAM modulation and Nakagamim fading, can be expressed as 
which for a = 1 results to the exact threshold for BPSK. Note, that the proposed receiver includes the classic dual SSC as a special case when L=1 and therefore, the performance analysis presented above can be also applied in SSC receivers. To the best of the authors' knowledge, the ASEP of SSC receivers has not been given in a closed-form for the case of i.n.i.d Nakagami-m fading channels.
In Fig. 1 we compare the ASEP of the new proposed scheme to that of GSSC, MRC and GSC assuming BPSK modulation. It is observed that the performance loss of the new scheme is about 0.5 dB compared to GSSC for two different fading scenarios. Similar results are obtained from Fig. 2 , where six available branches are assumed. Specifically, for m = 1, the new scheme suffers 1 dB loss in performance, while for m = 3 only 0.5 dB. However, the new receiver utilizes always one switching circuit, while the number of switching circuits in GSSC equals the number of the combined branches. For the case of i.n.i.d fading, a comparison with the GSSC could not be done, since no method has been proposed for determining which branches must be involved at each switching circuit.
